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Fatigue Crack Propagation of Super Duplex Stainless Steel and
Time-Frequency Analysis of Acoustic Emission
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Abstract

On this study, the fatigue crack propagation of super duplex stainless steel is investigated in
conditions of various volume fraction of austenite phase by changing heat treatment temperature. And
we analysed acoustic emission signals during the fatigue test by time-frequency analysis methods. As
the temperature of heat treatment increased, volume fraction of austenite decreased and coarse grain
was obtained. The specimen heat treated at 1200°C had longer fatigue life and slower rate of crack
growth. As a result of time-frequency analyze of acoustic emission signals during fatigue test, main
frequency was 200~300 kHz having no correlation with heat treatment and crack length, and 500 kHz

was obtained by dimple and separate of inclusion.
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Fig.1 Schematic sketch of heat treatment cycle
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Fig.2 Dimensions of specimen (in mm)
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Table 1 Chemical compositions (wt%)
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C Si Mn Cr Ni
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N
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Fig.3 Schematic diagram of AE mearurement
during fatigue crack propagation
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(a) 1050

(b) 1200C

(c) 1300C

Fig.4 Micrographs of specimens

(Ferrite : Black, Austenite :

¥hite)

Table 2 Volume fractions of each phase

by heat treatment temperature(%)
Austenite Ferrite

1050C 48.88 51.12
1200TC 31.83 68.17
1300°C 15.07 84.93
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Fig.5 a-N curves for dispersed structure
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Fig.6 Fatigue crack growth rate versus
stress intensity factor range for
dispersed structure
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(a) 25mm ~ (b) 35m

Fig.7 Fracture surfaces



(a) 25mm

(b) 35mm

Fig. 8 Time-frequency analysis of AE
signals obtained at each crack length
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